England and Wales as a whole and for Wales separately. Deaths from congenital malformations were related, as an approximation, to total births during this 6-year period as the majority of such deaths occur in early infancy. In each category, except that of birth injury, the rate in Wales was above that for England and Wales by 15 to 20 per cent. (Ashley, 1966; Ashley and Davies, 1966a, b) that the population of Wales can be divided into a Welsh and a non-Welsh component and that differences in disease incidence between the two may be related to genetic factors, to differences in the gene pools of the Welsh population and the English population. The present paper reports an investigation which tests and disproves the hypothesis that genetic factors of this type are concerned with the high perinatal death rate of Wales and further investigations which suggest possible alternative hypotheses.
I. MAJOR LOCAL AUTHORITY AREAS IN WALES
The perinatal death rate and the death rates from congenital malformation, birth injury, neonatal asphyxia, and immaturity were calculated severally for the thirteen counties and four county boroughs of Wales for the years 1958-63 inclusive (Registrar General, 1960a , 1960b , 1962 , 1963 , 1964 . The perinatal death rate was lower than that for England and Wales only in the case ofthe county of Merioneth.
The areas were divided into groups in four ways: according to the frequency with which the Welsh Language was used; geographically into North and South Wales; into coal mining and non-coal mining areas; and by the general socio-economic level of the population. The five rates were calculated within each grouping (Table II, opposite) and an analysis of variance was carried out on the data from the seventeen areas (Table III, opposite) .
(a) Welshness.-The major local authority areas of Wales may be divided into three groups according to the frequency with which the Welsh language is used in the population (General Register The Local Authority areas were therefore divided into those in which more than 5 per cent. of the working male population was employed in the coalmining industry and those in which this was not the case (General Register Office, 1956 ). The perinatal death rate and the death rate from neonatal asphyxia were significantly higher in the areas in which coalmining was an important industry (Tables II, III) (d) Social Class.-Previous studies by other workers (Morris and Heady, 1955; Kincaid, 1965) have shown clearly that the perinatal deaths are more likely to occur in the children of members of the lower social classes than in Social Classes I and II. For the purposes of this investigation an index of the proportion of members of the lower social classes was extracted from the Registrar General's Socio-Economic Group Tables (General Register Office, 1965) . The proportion of men in the working population in his classes 10 (semi-skilled manual workers), 11 (unskilled manual workers), and 15 (agricultural workers) was summed for each of the local authority areas, and Wales was divided into three groups: areas in which the Socio-Economic Index was less than 250, areas in which it was between 251 and 290, and areas in which it was greater than 290 per 1,000 economically active males. This index was preferred because, in general, children are born to economically active fathers and because it could easily be calculated for the areas falling into the three socio-economic groups (Table II) . There was a gradation of rates corresponding to the gradation of groups in the case of perinatal mortality and deaths from congenital malformations. Differences in socio-economic status contributed significantly to the variance in the seventeen areas in the cases of perinatal mortality, congential malformation, and neonatal asphyxia.
The perinatal death rate is strongly correlated with the socio-economic level of the population (see also Section III In an attempt to separate the general effects of socio-economic status and the special effect of coalmining, an analysis was made of data from the 57 smaller local authority areas which make up the industrial South Wales counties of Brecon, Carmarthen, Glamorgan, and Monmouth. There was a strongly positive correlation (r = l-0 0 656) between the perinatal death rate and the Socio-Economic Index as defined above.
The effect of socio-economic status was removed by applying a regression formula to the data and an analysis of variance was then carried out on the deviations from the expected perinatal death rate (Table IV) . (Registrar General, 1964 and were correlated with the Socio-Economic Index used previously. The correlation coefficients of the relation between the perinatal death rate and the Socio-Economic Index was +0 402 in the case of the 85 county boroughs and 0 643 in the case of the 56 counties. Both these values are significant at the 1 per cent. level.
Regression equations were calculated separately for the county boroughs and for the counties, and the deviation of the observed rates from the expected rates was determined. In the case of 22 County Boroughs and nine counties the observed rate was more than 10 per cent. higher than the expected rate, in the case of eleven County Boroughs and three counties it was between 5 and 10 per cent. higher than the expected rate. Thirteen county boroughs and six counties had observed rates more than 10 per cent. below the expected rate and a further thirteen county boroughs and twelve counties had observed rates between 5 and 10 per cent. lower than the expected rates (Tables V and VI, opposite) .
Areas with high rates, both county boroughs and counties, tended to be situated in the north and west of the country while those with low rates tended to be in the south and east. A striking feature was that six of the fourteen county boroughs in which coalmining was an important industry and five of the thirteen counties in which mining was prominent (Ashley and Davies, 1966c) had high perinatal death rates, whereas none of the mining counties or county boroughs had low perinatal mortality rates.
An analysis of variance for the data from the 85 county boroughs studied after correction for socioeconomic status shows that a significant part of the variance was associated with the coal-mining industry (Table VII, opposite) .
It was considered possible that the association with coal-mining in the counties might simply be a area; for this purpose the proportion of economically active men in the Registrar General's group 9 (skilled manual workers) was used (<250/00, 251-320/00, >321/00). The analysis (Table VIII) shows that a significant part of the variance was related to coal-mining but that the industrial or nonindustrial nature of the county was without significant effect. (Table IX) that there was a significantly higher perinatal death rate in the hard coal areas than in those in which the coal was of the soft variety. 
DISCUSSION
The data presented in this paper again confirm the strong association between perinatal mortality and low social class or socio-economic status (Morris and Heady, 1955; Kincaid, 1965) . The observed geographical disparities in perinatal mortality experience cannot, however, be explained simply on this basis. When allowance is made for the proportions of members of the lower socio-economic groups, there are still many areas in which the perinatal mortality rate is as much as 10 per cent. higher or lower than might have been expected. An analysis of the mean perinatal mortality rates for the counties and county boroughs of England and Wales again shows an association between coalmining and a high perinatal mortality rate. This association is statistically significant. In the case of the counties of England and Wales, it was shown that there was no significant association with industrializationper se but that the high perinatal mortality was to be seen specifically in connexion with this industry.
Any statistical association must be susceptible to rational scientific explanation or it is without value. What then is the rationale of the high perinatal mortality of these mining areas? Kincaid (1965) , discussing the association of high neonatal mortality with low social class, suggested that relevant factors might be: poor attendance at antenatal clinics and hence poor antenatal care, a high pre-nuptial conception rate with a lower average age of mothers at the time of pregnancy, the high frequency with which the mother of low socio-economic status has to continue working during pregnancy, and possibly the effect of poor social and nutritional conditions during the childhood and adolescence of the mother herself. During the depression of the 1930s the mining areas were among the worst hit of all in the country, and Kincaid's last suggested explanation could well be true for women born and growing up during that era. Such women would, however, now be of or over 30 years of age, while the majority of patients in the maternity wards are below this age and were born during or, indeed, after the second world war when the standards of nutrition were much improved. The Welsh excess of perinatal deaths is still relatively as great as it was 15 years ago when the majority of mothers had been born and brought up in the economic depression.
A second possible explanation is that the relevant factors are geological and are related either to specific effects of coal and coal-dust on the men who are exposed to it all day and on the women and children whose lives are dominated by the everpresent piles of colliery waste and the all-pervading dust. If this is the case, investigation of environmental factors in the coal fields is called for; there may for example be an excess of terrestrial radioactivity in such areas and, since the perinatal mortality experience of the soft coal fields of the Midlands does not differ from that of the rest of the country, an environmental comparison of the two types of coal field might be useful. Environmental difference in respect of the causation of pneumoconiosis (Meiklejohn, 1960) and the relative frequency of bronchitis and lung cancer (Ashley and Davies, 1966c) have been observed although it is a far cry from inhaled dust to foetal mortality.
Alternatively, the differences may be due to more general geological phenomena, the coal measures lie in limestone strata and the high perinatal mortality of a district such as the Gower Peninsula or the County of Pembroke where limestone is abundant but coal measures are not to be found may be due to this cause. Correlation of perinatal mortality with geological formations is a possible method by which this hypothesis could be tested. This paper makes no claim to be exhaustive. One hypothesis, that the high perinatal mortality of Wales is genetic in origin has been disproved. The association of higher perinatal mortality with low socioeconomic status has again been supported. Apart from this there remain differences in the perinatal mortality experience of different parts of the country which cannot be explained on a simple economic basis. One environmental explanation, that high perinatal mortality is specifically related to the coal-mining industry whether the association is due specifically to coal or to more general geological factors is discussed. Without doubt there are more such associations to be examined and tested. SUMMARY Data concerning the perinatal mortality in England and Wales have been collected and examined.
